Introduction {#sec1_1}
============

Hepatic hemangiomas are the most common benign hepatic lesions. The prevalence of these congenital vascular malformations, between 3 and 20% \[[@B1], [@B2]\], is probably underestimated. Hepatic hemangiomas are more frequent in women because of the influence of female sex hormones on their growth. They can be found at any age, but 60--80% are diagnosed in 30- to 50-year-old patients. Most frequently, the lesion is unique (75% of the cases) and of variable size; and the right lobe is the most common site. In the majority of patients, the lesion is asymptomatic and requires no treatment, the diagnosis being done incidentally by imaging modalities such as ultrasonography (US), computed tomography (CT) scan, or magnetic resonance imaging (MRI). Hepatic hemangiomas larger than 4 cm are rare and have been classified as giant hemangioma, although such definition has been controversial (cutoffs between 4 and 10 cm) during the last few years \[[@B2]\].

Pedunculated giant hemangiomas are even rarer and often difficult to diagnose because of their exophytic development. We report here on a 48-year-old man with symptomatic pedunculated giant hepatic hemangioma and hepatic angiomatosis, mimicking a gastric gastrointestinal stromal tumor with liver metastases. The preoperative diagnosis was based on imaging. The patient was successfully operated on, without any complication. To our knowledge, our case represents the largest case reported so far in the English literature when compared with the 19 other informative cases \[[@B3], [@B4], [@B5], [@B6], [@B7], [@B8], [@B9], [@B10]\].

Case Presentation {#sec1_2}
=================

On June 2016, a Caucasian 48-year-old man consulted his general practitioner for diarrhea, vomiting and epigastric pain, which increased while coughing or leaning forward. He had had a blunt abdominal trauma at work 1 month prior to his presentation. The clinical examination revealed a huge palpable abdominal mass occupying most of the epigastric and right hypochondriac region. The blood tests were almost normal except of a mild increase in gamma-glutamyl transferase. The abdominal US showed a voluminous (18 × 10 cm) heterogeneous mass located in the epigastric region in front of the pancreas and pushing the left liver lobe anteriorly and laterally. There were also multiple (5--6) intrahepatic lesions evoking hepatic hemangiomas. The abdominopelvic contrast-enhanced CT scan showed a voluminous prepancreatic tissue tumor with heterogeneous predominantly peripheral enhancement, measuring about 20 × 9 × 16 cm (Fig. [1a, b](#F1){ref-type="fig"}), associated with multiple hypodense hepatic nodules evoking hemangiomas, although two of them might also evoke metastatic lesions. The patient was referred to our institution for a suspected diagnosis of gastric submucosal tumor with likely hepatic metastases. The thoracic contrast-enhanced CT scan was normal.

He had no specific familial and medical personal history, except allergic asthma and active smoking. His performance status was zero. The digestive symptoms persisted and clinical examination confirmed this voluminous palpable abdominal mass. The case was discussed in the Sarcoma Multidisciplinary Board, and the diagnosis of giant pedunculated liver hemangioma was suspected. It was decided to perform a liver MRI which showed several typical hemangiomas disseminated throughout the liver, with classical enhancement after contrast injection. The largest one was a pedunculated hemangioma originating from the third hepatic segment, with exophytic development, descending in the epi- and mesogastric region, pushing the pancreas backwards. Its dimensions were 20 × 8 × 14 cm (Fig. [1c, d](#F1){ref-type="fig"}). There was no radiological argument in favor of eventual posttraumatic rupture, torsion or hemorrhage. Due to this typical aspect of hepatic angiomatosis with symptomatic giant pedunculated hemangioma and the risk of torsion and rupture, the surgical excision was decided to be performed without any preoperative biopsy.

The patient was operated on in July 2016. Through a large median laparotomy incision, a left hepatic lobectomy was done (Fig. [2](#F2){ref-type="fig"}) without any intraoperative incident; the blood loss was estimated to be at around 150 mL. The postoperative period was uneventful and the patient was discharged home at the fourth postoperative day. The pathological examination of operative specimen (Fig. [3](#F3){ref-type="fig"}) revealed a giant hemangioma, with multiple associated infarcted or hemorrhagic vascular lesions. The hemangioma was formed by multiple dilated thin-walled vascular channels, lined by regular endothelial cells, without any atypia. Immunohistochemistry confirmed the diagnosis of hemangioma, with positive ERG staining of endothelial cells. The surrounding hepatic parenchyma showed multiple millimetric hemangiomas, characterized by congestive ectatic vessels. In May 2018, 23 months after surgery, the patient is alive without any relapse on liver MRI.

Discussion {#sec1_3}
==========

Giant pedunculated hepatic hemangiomas are very rare benign tumors, with only 24 cases previously reported \[[@B3], [@B4], [@B5], [@B6], [@B7], [@B8], [@B9], [@B10]\] in the English literature. We report here the largest lesion (20 cm) reported so far. Nineteen out of these 24 cases are reported with precision in the literature and their characteristics and those of our case are summarized in Table [1](#T1){ref-type="table"}.

There were more women (*n* = 14) than men (*n* = 6) observed with classical hepatic hemangiomas. The median age at diagnosis was 53 years (range, 28--71). The most frequent location was the left hepatic lobe, by contrast with that of non-giant pedunculated hemangiomas. The median tumor size was 11.5 cm, ranging from 4 to 20 cm. In 6 out of 20 cases (30%), the disease was asymptomatic and diagnosed incidentally, on imaging studies performed as routine examinations or for other reasons than the evaluation of a possible liver mass. By contrast, the disease was symptomatic in 14 cases (70%). This larger rate of symptomatic disease at diagnosis, when compared with classical hepatic hemangiomas, is due to the larger size, the extrahepatic development and perhaps the most frequent left location, which may determine compression of the intra- and extrahepatic biliary ducts, vascular structures or adjacent organs such as the digestive tube. Other potential complications include inflammation, spontaneous or traumatic or iatrogenic rupture, intratumoral bleeding, Kasabach-Merritt syndrome (consumptive coagulopathy associating hemolytic anemia and microangiopathy, thrombocytopenia, fibrinolysis, and hypofibrinogenemia), and congestive heart failure resulting from arteriovenous shunt. There is no evidence for malignant transformation of hemangiomas in the literature, and hemangioma and hemangiosarcoma have different developmental pathways and derive from a different cellular clone \[[@B11]\]. Classical complications of giant pedunculated forms include torsion due to a long and mobile pedicle, and infarction. Among the 14 symptomatic cases reported, 4 showed acute complications linked to torsion (*n* = 2), digestive obstruction (*n* = 1), and inflammation (*n* = 1). The 10 non-acute symptomatic cases presented 1 or several symptoms (abdominal pain, discomfort, dyspepsia, nausea, vomiting, diarrhea, icterus, abdominal palpable mass), among which the most represented was abdominal pain, which is not specific. In hepatic hemangioma, the pain may be caused by intratumoral thrombosis, tumor inflammation, tumor hemorrhage or even rupture. It is due to liver capsule distension because the tumor grows slowly, allowing the liver to adapt to this new anatomical situation. The pain can manifest after an abdominal trauma similar to what happened in our case.

The diagnosis of a giant pedunculated lesion may be difficult, despite the typical radiological presentation, because the thin pedicle may be undetectable on images, making it difficult to define the origin of the mass. The most used imaging modalities in diagnosis include US, CT scan and MRI, which remains the most sensitive and specific (\> 90%) diagnostic method. Biopsy is not recommended because of the hemorrhagic risk. Three cases \[[@B7], [@B9]\] including our case mimicked submucosal gastric tumor such as gastrointestinal stromal tumor. Whereas the surgical treatment of hepatic hemangiomas is reserved for cases of giant or symptomatic lesions, uncertain diagnosis, lesions with complications, and rapidly growing lesion, it is systematically indicated for cases of pedunculated hemangiomas due to their tendency to torsion and rupture.

In conclusion, giant pedunculated hepatic hemangiomas are very rare benign tumors that should be included in the differential diagnosis of any mass located in the upper abdomen. Imaging, such as ultrasound, CT scan, and MRI, are used to diagnose these tumors. All giant pedunculated hemangiomas must be surgically removed.
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![Radiological aspects. **a** Sagittal CT scan at the portal venous phase showing a prepancreatic and subhepatic, large, solid, and well-defined mass (red star) with peripheral enhancement and the presence of the claw sign (arrows) suggests that this lesion arises from the third segment of the liver. The pedicle is also well visible. **b** Axial CT scan at the portal venous phase showing two hemangiomas (red stars) with progressive peripheral enhancement with more centripetal fill-in. **c** Coronal T1-weighted MRI showing the liver mass with the claw sign (red arrows\] and progressive centripetal enhancement (inward) on delayed images (red star). **d** Axial T2-weighted MRI showing three liver hemangiomas (red stars) with signal hyperintense relative to liver parenchyma.](cro-0011-0476-g01){#F1}

![Intraoperative aspects. **a** Anteroinferior side of the left hepatic lobe. The giant hemangioma occupies the left hepatic lobe and deforms the liver surface and gives an irregular multiloculated depressed white surface. **b** Posteroinferior side of the specimen. **c** Section surface on the remaining liver. The round ligament of the liver is suspended by the surgical suture. **d** Posteroinferior side of the specimen.](cro-0011-0476-g02){#F2}

![Pathological aspects. **a** Left hepatectomy showing a giant hemangioma, with multiple associated infarcted or hemorrhagic vascular lesions. **b** Hemangioma is formed by multiple dilated thin-walled vascular channels (HES ×0.6). **c** Vascular channels are lined by regular endothelial cells, with no atypia (HES ×10). **d** Endothelial cells express ERG after IHC staining (ERG ×10). **e** Multiple millimetric hemangiomas characterized by congestive ectatic vessels are disseminated within the hepatic parenchyma (HES ×0.6).](cro-0011-0476-g03){#F3}

###### 

Twenty informative cases of giant pedunculated hepatic hemangiomas described in the literature

  Ref.; case No.   Sex/age   Initial clinical symptoms             Liver lobe   Pathological size[^a^](#T1F1){ref-type="table-fn"}   Radiological exams          Treatment
  ---------------- --------- ------------------------------------- ------------ ---------------------------------------------------- --------------------------- -----------
  7; case No. 1    F/53      Abdominal mass, pain                  Right        NA                                                   CT scan/MRI                 Surgery
  7; case No. 2    M/71      No                                    Left         NA                                                   CT scan                     Surgery
  7; case No. 3    F/47      Abdominal pain                        Left         8.5                                                  US, CT scan                 Surgery
  7; case No. 4    F/60      Obstructive icterus                   Left         15                                                   US, CT scan, scintigraphy   Surgery
  7; case No. 5    F/55      Abdominal pain and discomfort         Left         NA                                                   CT scan, scintigraphy       Surgery
  7; case No. 6    F/53      No                                    Left         15                                                   CT scan                     Surgery
  7; case No. 7    M/67      No                                    Right        11                                                   US, CT scan, angiography    Surgery
  7; case No. 8    F/NA      No                                    Left         NA                                                   US, CT scan                 Surgery
  7; case No. 9    M/58      Abdominal pain                        Right        4                                                    US, CT scan                 Surgery
  7; case No. 10   M/48      No                                    Right        4                                                    US, CT scan                 Surgery
  7; case No. 11   F/45      No                                    Right        4                                                    US, CT scan                 Surgery
  7; case No. 12   F/48      Abdominal pain                        Left         12                                                   US, CT scan                 Surgery
  10               M/45      Acute "appendicitis"                  Left         13                                                   CT scan                     Surgery
  6                F/31      Acute "appendicitis" (torsion)        Right        15                                                   CT scan                     Surgery
  9                F/56      Abdominal discomfort, dyspepsia       Left         4.5                                                  CT scan                     Surgery
  8                F/63      Acute intestinal obstruction          Right        14                                                   CT scan, MRI                Surgery
  3                F/37      Abdominal pain                        Left         10                                                   CT scan                     Surgery
  4                F/28      Abdominal palpable mass, discomfort   Right        18                                                   US, CT scan, MRI            Surgery
  5                F/45      Acute abdominal pain (torsion)        Left         10.5                                                 US, CT scan                 Surgery
  Our case         M/58      Abdominal pain, diarrhea, vomiting    Left         20                                                   US, CT scan, MRI            Surgery

NA, not available.

Size is indicated in centimeters.
